A newthiolactone containing antibiotic 834-B1 was isolated from the culture broth of Streptomyces sp. Y-0834Hwhich has also produced thiolactomycin and thiotetromycin at the same time. The structure of 834-B1 was determined as I by the decoupling experiment inNMR.
Since the isolation of thiolactomycin1~4) , several compounds which have thiolactone in its molecule have been reported, such as thiotetromycin5>6), citreothiolactone70, Tu 24768) and U-68,2049 ). In the course of our study searching for new antibiotics, we have isolated a new thiolactone containing antibiotic, 834-B1 from the culture broth of Streptomyces sp. Y-0834Hwhich was isolated from a soil sample collected at the coast of Nagai in KanagawaPrefecture. This strain has coproduced thiolactomycin and thiotetromycin as its main products. The structure of 834-B1 was determined as I by the decoupling experiment in NMR,compared with those of thiolactomycin and thiotetromycin. In this report we will describe the taxonomy of the producing strain, fermentation, isolation procedure, physico-chemical properties and the structure of 834-B1.
Taxonomic Studies on the Strain The strain was isolated from a soil sample collected in Kanagawa Prefecture, Japan. Taxonomic studies were carried out according to the methods used in the International Streptomyces Project10). Various kinds of media were inoculated with washed mycelia, and suspended in 0.85% saline. The mycelia were obtained from a culture shaken at 28°C for 72 hours in a liquid mediumconsisting of glucose 1.0%, peptone 2.4%, pH 7.0 prior to sterilization.
All cultures were incubated at 28°C and were observed for 14~21 days. The color was described according to the "Guide to Color Standard10". Physiological properties including utilization of carbon sources were examined by the method of Pridham and Gottlieb12) .
Cell wall composition was analyzed by the method of Becker et al.lz) . On the basis of morphological observation with light and electron microscopes on various cultures grown at 28°C for 14~21 days, mature spore chains contained more than 10 spores per chain, terminating in loose spirals. The spores were cylindrical and 0.6~0.8 x0.8~1.2 fim in size and had smooth surfaces. Sclerotic granules, sporangia and flagellated spores were The vegetative mycelia grew abundantly on oatmeal agar, inorganic salts -starch agar, and Bennett's agar. Septa were not observed. Aerial mycelia grew abundantly on oatmeal agar, inorganic salts -starch agar, tyrosine agar and Bennett's agar.
Aerial mass color is in the gray series whenthe culture is grown on yeast extract -malt extract agar, glycerol -asparagine agar, inorganic salts -starch agar, and Bennett's agar. Results are shown in Table 1 . The celt wall analysis of the strain showed that it contained LL-diaminopimelic acid and glycine (cell wall of the strain; Type I).
Physiological properties of the strain are shown in Table 2 . Temperature range for growth was from 15 to 40°C with optimum from 27 to 33°C. Milk peptonization was positive, but nitrate reduction and gelatin liquefaction were negative. The carbon utilization pattern of the strain is summarized inTable3.
Microscopic studies and cell wall analysis of this strain indicate that the strain is classified in the genus Streptomyces Waksmanand Henrici 1943, 339. Accordingly, the strain was compared with the published descriptions14~18) of various Streptomycesspecies and the results showed that the strain was considered to resemble Streptomyces lusitanus and Streptomyces avellaneus.
On the basis of the comparison of the strain with the two strains mentioned above, the strain was different from S. lusitanus with the following properties : (1) Mature spores of the strain occured in chains of more than 10 but not 50 spores, while S. lusitanus formed long spore chains with more than 50 spores on several agar media. (2) The spore surface of the strain was smooth, while that of S. lusitanus was smooth to rough. Onthe other hand, the strain was similar to S. avellaneus in many taxonomic properties, except for starch hydrolysis, utilization of sucrose and inositol and antibiotic productivity. Therefore, strain Y-O834His considered to be a new species of the genus Streptomyces closely similar to S. avellaneus and named Streptomyces sp. Y-0834H. This strain has been deposited in the Fermentation Research Institute, Agency of Industrial Science and Technology, Japan, under the name Streptomyces sp. Y-0834H with the accession No. FERMP-6900.
Fermentati on
Streptomyces sp. Y-O834Hwas inoculated from an agar slant to a seed flask containing 60 ml of a mediumconsisting of glucose 1.0%, potato starch 1.0%, soybean meal 0.75%, corn gluten meal 0.75%, yeast extract 0.5%, MgSO4-7H2O0.05%, K2HPO40.05 %, NaCl 0.2%, pH 7.3 before sterilization, in a 500-ml Erlenmeyer flask. The seed flask was incubated at 28°C for 48 hours on a rotary shaker. The 3 %inoculum was then transferred into a 500-ml second seed flasks containing 60 ml of the same medium. The flasks were incubated under the same condition for 72 hours. The 1.5% inoculum from the seed flasks was inoculated to a 30-liter jar fermenter containing 20 liters of a medium consisting of glucose 3.0%, peptone 0.5 %, meat extract 0.5 %, NaCl 0.3 %, yeast extract 0.2%, CaCO3 0.2%, pH 7.0 before sterilization.
The jar fermenter was incubated at 28°C for 48 hours (aeration: 20 liters/minute, agitation 125 rpm). The 3.5 % inoculum from the jar fermenter was used for inoculating two 150-liter tanks, each containing 100 liters of a medium consisting of glucose 0.5 %, dextrin 4.0%, meat extract 1.0%, Polypeptone 1.0%, yeast extract 0.4%, NaCl 0.3 %, CaCO3 0.2%, pH 7.0 before sterilization.
Fermentation was carried out for 34 hours at 28°C (aeration; 100liters/ minute, agitation 100 rpm).
Isolation of 834-B1
The culture broth was adjusted to pH 4.0 and filtered with the aid of Celite. The filtrate was passed through a Diaion HP-20 column (ll liters). After being washed with water, active fractions A and B which were active against Pseudomonasaeruginosa NCTC10490, were eluted with 50% acetone -water.
The former contained 834-B and -Bl, the latter contained 834-A. The fiactions B were combined and concentrated in vacuo, then extracted twice with the same volume of ethyl acetate after adjustment to pH 3. The extract was dried with anhydrous sodium sulfate and evaporated in vacuo. The crude extract was dissolved in a small amount of benzene -acetone (95 : 5) and chromatographed on silica gel in the same solvent. Active fractions were combined and evaporated, then they were dissolved in a small amount of acetone and «-hexane was added. The supernatant which was rich in 834-B was removed. The precipitate was dissolved in methanol and purified further with HPLC (LiChrosorb RP-18, 8 i.d. x 500mm, solvent was acetonitrile -phosphate buffer pH 7.0, 0.02m (12.5 : 87.5)). Active fractions were collected and extracted with ethyl acetate at pH 3. After evaporation, Characterization and Structural Elucidation of 834-B1 834-A and 834-B which were also active against P. aeruginosa NCTC10490, were identified as thiotetromycin and thiolactomycin respectively by MS, xtt NMRand UV. Physico-chemical properties of 834-B1 are shown in Table 4 .
The structure of 834-B1 was determined as I by comparison with thiotetromycin in XHNMR as follows. As one of the three methyl groups (3 0.90) was coupled with a methylen (3 2.07), it became clear that two methyl groups and one ethyl group were present in the molecule. One methyl group (3 1.72) was coupled to an olefinic methine (3 5.64 ) by allyl coupling, so the ethyl group had to be attached to C-2 or C-4. The amount of 834-B1 which we could use in XHNMRwas so small that we accomplished the XHNMRdecoupling experiment in thiotetromycin and determined the position of ethyl group in 834-B1 in comparison with thiotetromycin. The chemical shifts of the ethyl groups in thiotetromycin were (3 2.05 and 0.85) and (3 2.23 and 0.95) in CDSOD.On the other hand the ethyl group in 834-B1 was (3 2.07 and 0.90), so the ethyl group in 834-B1 seemed to correspond to the former one. Then we tried to distinguish the two ethyl groups in thiotetromycin by^-"C selective long range decoupling. The results were that the three bond coupling between carbonyl and the methylene (3 2.23) was observed, but not between the carbonyl and the methylene (3 2.05) . Therefore the methylene (<5 2.23) was assigned as the one which was bonded to C-2, and the methylene (d 2.05) was assigned as the one which was bonded to C-4. Consequently the ethyl group (5 2.07 and 0.90) in 834-B1 was determined to be bonded to C-4. The proton assignment of thiotetromycin and 834-B1 was shown in Fig. 3 . The structure of 834-B1 was clarified as shown in I.
Discussion
In the screening where a /Mactam super sensitive-mutant derived from P. aeruginosa NCTC10490 was used as a sensor, we isolated a new antibiotic 834-B1 from Streptomyces sp. Y-0834Htogether with thiolactomycin and thiotetromycin. The structure of 834-B1 resembles that of thiolactomycin and thiotetromycin. That is, 834-B1 has two methyl groups and one ethyl group in the molecule, on the other hand thiolactomycin has 3 methyl groups and thiotetromycin has one methyl group and two ethyl groups. The bioactivity of 834-B1 against P. aeruginosa NCTC10490 is stronger than that of thiotetromycin but a little bit weaker than that of thiolactomycin. Thiolactomycin inhibits the biosynthesis19'200 of the fatty acid and showed stronger activity in vivo than in vitro. So, it is interesting to investigate the modeof action of 834-B1 in the cell wall biosynthesis and the immunesystem.
